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The hydrodynamic features and water quality variation in the 
Arakawa, Sumida and Shakujii River estuaries were analyzed. The rivers, 
which all empty into the Tokyo Bay, collect discharges from the most 
inhabited and industrialized metropolitan area in Japan. The Biochemical 
Oxygen Demand (BOD) in the Sumida River was significantly high at 63 
mg/L, during the early 1960s. Nutrients concentrations in Japan estuaries 
from 1955-1970 also increased due to rapid economic growth. The Water 
Pollution Law was enacted on December 25, 1970. Since then, the Sumida 
River BOD decreased from 26.7 mg/L in 1971 to 2.1 mg/L in 2015. Although 
the water quality is ensured to adhere to standards, current river problems 
still occur. Scum appearance and river odor complaints, from spring to 
autumn in the Shakujii River, are being sent to the Tokyo Metropolitan 
Government. 
Scum and odor in rivers are associated with an unhealthy environment. 
Scum is generated when the mud deposits at the bottom of the river flow up 
with anaerobic gas. The scum generation mechanism in a river has been 
studied in the laboratory and on a single estuary in Nomi River. In Lake 
Biwa and Yodo River, foul odor was studied and related to stagnant water 
that promoted anabaena cyanobacteria growth. Odor is an easily detected 
water quality parameter, yet standards and quantitative indices are not fully 
established. Many studies have been carried out, but the integration of all the 
factors and phenomena to generate more conclusive findings to solve the 
problem is still lacking. There is, therefore, a need to relate hydrodynamic 
conditions to salt, sediment, Dissolved Oxygen (DO) and nutrient trends, and 
their effects on odor and scum occurrence. This study presents novel methods 
and analysis to determine the cause of the scum generation and odor in the 
Shakujii River. 
Intensive short-term time scale fieldworks and long term data 
monitoring were studied prior to scum generation analysis. The phenomena 
in the Shakujii River were made clear by studying the adjacent rivers. The 
general objective of the study is to determine the characteristics and 
phenomena occurring in multi-branched estuaries that may affect odor and 
scum generation. The critical values of salinity, Suspended Sediment 
Concentration (SSC), DO and occurrence of rainfall that promote scum 
generation were identified.  
This dissertation is composed of five chapters. 
Chapter 1 is the introduction which contains the general background 
and site description of the mixed semi-diurnal microtidal multi-branched 
urban estuaries. The main motivation which led to the general and specific 
objectives of the study was supported with related literatures and previous 
studies.  
Chapter 2 discusses the short term time scale variation of salinity, 
suspended sediment, DO, velocity, Particulate Organic Matter (POM) and 
nutrient. Three 13-hour intensive fieldworks were conducted during a 
rainfall event, neap tide, and spring tide. The unique spatio-temporal trends 
in each estuary were determined. The water balance and mass balance 
computations were made for the rainfall event. The salt transport, suspended 
sediment transport and nutrient variability were also analyzed. 
The results of the chapter showed that Sumida River and Arakawa 
River followed the typical natural estuary while Shakujii River followed a 
typical artificial urban estuary. The unique characteristics in the Shakujii 
River are attributed to the channel slope that does not allow transit of water 
to upstream even during high tide. Sumida River and Shakujii River are 
adjacent yet the nutrient and POM had different nature. Shakujii River is 
highly influenced by freshwater while Sumida River showed the influence of 
tidal processes and probable effects of its tributaries.  
Chapter 3 presents the long term monitoring of water quality and 
scum coverage. The sensors for salinity, turbidity, DO and water level were 
installed in three stations. The monitoring data of water quality in Yarimizo 
and fixed camera images of scum in the Shakujii River were obtained from 
the Kita Government Office. The data obtained were statistically analyzed to 
determine the significant correlations between each parameter. The results 
of the monitoring showed that scum appears two to five days after rainfall, 
when DO is less than 6 mg/L, at suspended sediment concentration of 
approximately 15 mg/L and less than 1 salinity level.  
Chapter 4 covers the analysis and spatial variability of odor. The 
strength of odor representation or component; odor index or the total 
strength; and odor similarity were analyzed using the odor machine. The 
strongest odor component of scum and sediment was organic acid followed by 
hydrogen sulfide and sulfur. Hydrogen sulfide was the strongest odor 
component of water and air. The analysis of odor similarity with scum and 
loss on ignition showed that the Shakujii River has a high probability to have 
strong odor and scum. The percent odor similarity to scum may be attributed 
to the organic matter content of sediments.  
Chapter 5 contains the summary, conclusion and recommendations for future 
studies. The short term and long term findings on hydrodynamics and water 
quality trends were integrated with the odor analysis. The great deal of new 
and good quality data generated from this study is significant to the local and 
scientific community 
